31P-NMR study of brain phospholipid structures in vivo.
31P-NMR has been used extensively for the study of cytosolic small molecule phosphates in vivo and phospholipid structures in vitro. We present in this paper a series of studies of the brain by 31P-NMR, both in vivo and in extracts, showing the information that can be derived about phospholipids. 31P-NMR spectra of mouse brain at 73 mHz are characterised by almost a complete absence of the large phosphodiester peak in comparison to equivalent spectra at 32 mHz. Proton decoupled spectra in vivo, and spectra of extracts, show that the phosphodiester peak observed in 32 mHz spectra in vivo is mainly due to phospholipid bilayers. Homogenates of quaking and control mouse brains, and of bovine grey matter, show another narrower phosphodiester peak possibly from small phospholipid vesicles. This peak is increased in intensity in the affected mice. These experiments demonstrate the presence of three major components contributing to the phosphodiester resonance: bilayer phospholipids, more mobile phospholipids, and the freely soluble cytosolic molecules glycerophosphocholine and glycerophosphoethanolamine. These NMR methods for non-invasive investigation of phospholipid structures in the brain might be extended to studies of patients with membrane involved diseases such as multiple sclerosis.